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NOTICE:  WHEN  GOVERNMENT  Oh  OTHER  DRAWINGS,  SPECIFICATIONS  OR  OTHER  DATA 
aSTOSED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONNECTION  WITH  A  DEFINITELY  RELATED 
GOVERNMENT  PROCUREMENT  OPERATION,  THE  U.  S.  GOVERNMENT  THEREBY  INCURS 
NO  RES  PONS' 'jIUTY,  NOR  ANY  OBLIGATION  WHATSOEVER;  AND  THE  FACT  THAT  THE 
GOVERNMENT  MAY  HAVE  FORMULATED,  FURNISHED,  OR  IN  ANY  WAY  SUPPLIED  THE 
SAID  DRAWINGS,  SPECIFICATIONS  OR  OTHER  DATA  IS  NOT  TO  BE  REGARDED  BY 
IMPLICATION  OR  OTHERWISE  AS  IN  ANY  MANNER  LICENSING  THE  HOLDER  OR  ANY  OTHER 
PERSON  OR  CORPORATION,  Cn  CONVEYING  ANY  RIGHTS  OR  PERMISSION  TO  MANUFACTURE, 
QBE  OB  SELL  ANY  PATENTED  INVENTION  THAT  MAY  IN  ANY  WAY  BE  RELATED  THERETO. 
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CGTD  F3-l/1(a) 
it.  lb D£C  ijjv 


From:  Commanding  Officer,  Fit  id  Totting  t  Development  Unit  t 

To:  Commandant  (£TD) 

■ 

Subji  Prototypo  HoHooptor  Toning  equipment 

l ,  Certain  toe t*  at  indicated  baiter  more  mmdt  by  FTDU  portonmol  under  1/^ “  L 
•upon*  it  too  of  ATCS  Eduard  J.  Coat  ion  on  2  and  8  December  itS8  at  the  Field 
Tooting  end  Development  Unit.  The  tests  more  undertaken  by  authority  of 
Commandant  (ETD)  letter  1  December  1953,  file  CGTD  F3-1/K a)  to  Commanding 
Officer,  Field  Totting  and  Development  Unit . 

?.  Bta'.jastt  more  undertaken  to  prove  the  prototype  equipment  for  arasur- 
ing  toning  force*  exerted  by  a  helicopter  aguinot  the  tpecificattono  prior 
to  operational  evaluation.  The  equipment  mu  totted  agatnet  the  foliating 
Commandant  (EAE)  (no  da  tojTppoc  if  {cation  paragraph*,  indicated  in  parenthetic 
bolem  \ 

2.1  (3.*)  MEUkS£ 


O'. 


2,1.1  (3.A.1)  dermal  Ooloato.  in*  normal  rslcxte  Is  intended 

to  drop  the  tax  cable  after  each  toning  mittien  to  terminated.  (It  it  net 
dooirod  to  retrieve  the  cable  into  the  helicopter,  nor  is  return  and  land 
with  the  cable  dangling).  The  re  tea*  e  about  d  bo  operated  from  the  pilot’* 
cyclical  pitch  central  ttick.  It  ohomld  to  poalttve  in  action,  capable  of 
actuation  under  full  lead,  and  incapable  of  inadvertent  roleate. 


2.1.2  (3.0,2)  Emergency  htleate.  The  emergency  roleate  eheuld  not 

depend  upon  the  electrical  lyetom  of  the  aircraft.  The  roleate  theuld  be  pee  Hive 
in  action,  capable  bf  normal  actuation  under  full  leae,  incapable  of  Inadver¬ 
tent  roleate  and  operable  from  th~  helicopter  cabin. 


US:  if  frangible  sea a*  are  e*od  for  reitate  there  oust  be  ne  evidence  of 
peesib  is  damage  to  the  aircraft  by  root  on  of  ohropntl,  or  other  effect*. 

2,1,3  (3.0.3)  Autgaatic  doloato.  The  autema tic  rtloato,  if  expend¬ 
able  theuld  be  readily  reolatoablo  and  of  Inoxponoivo  detign.  The  ttrength 
of  the  device  ohall  bo  compatible  with  the  clot*  of  the  unit .  They  theuld 
part  at  the  class  maximuu  load  piue  10%  minue  zero,  Ute  of  teveral  Class 
I  Ayfcsi  At  parallel  ►  heavier  loads  to  acceptable,  if  load*  can  bo  thmmn 
is  &/£■':'*  inarmi* tributod  under  all  cincuat  looses. 
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2.2  (3,3)  Gag*  and  / ndicator,  The  gage  ard  indicator  shall  indtcat* 
to  the  pilot  the  tension  in  th*  cabin,  to  plus  or  alnut  St,  at  all  times 
that  a  ton  load  it  cool  ltd, 

2.3  (3,6)  Weight.  Weight  of  all  component*  shall  b*  held  to  a 

minimum, 

2*4  (3,7)  Material*.  Materials  thall  bo  corrosion  rosittant,  or 

adequately  treated  for  corrosion  resistance.  Th*  unit*  mill  normally  o per* 
ate  in  on  ocean  atmidiem.  uui  the  draponblo  nartm  may  he  imtmrtod  in  mma 
motor. 


2.5  ('3.4J  Andie  interference.  If  oloctrloal  component*  art  tied, 

radio  interference  ohould  ho  adequately  tupprottod, 

3,  Matoriat  under  test. 

3. 1  homo  -  helicopter  * H/Ga/ftC*  taming  link,  prototype. 

Hanutac  turor  -  Bvtrtx  Corporation,  horn  ton  SB,  Mass, 

0 rooting  Ho,  -  B-10033 

Capacity  (ratod  -  4000  IPs.  fteneionj. 

3.2  The  c deponents  ef  the  oquipmtni  include: 

3.2.  J  Control  unit,  Model  30133. 

3.2.2  Junction  9ox,  Model  30? 23. 

3.2.3  Indicating  meter,  <  maximtm  tom  load,  lewis  Engineering 
Company  Part  Wo.  1S2BHA2,  Scalo:  0-20-40-6C  -BO-IOO-bod  Soc  tor/ Lint. 

3.2.4  Ton*  ion  link, 

3.2.5  Cable  assemOiy. 

3.3  Auxiliary  test  equipment. 

3.3.  f  Three  ton  capacity  chain  fail.  Make  -  Tale,  Model  90, 
Asrchuse  Order  Mo.  CG7J-307. 

3.3.2  Dynamometer,  0-75000  lb  ecale.  Atahe  -  Dillon,  Sorlal  Ho, 

AH 20394,  Scalo  increment  -  123  tbs. 

3.3.3  24  volt  direct  current  power  su pply.  Two  (2)  each,  12  volt 
battorio*  in  series. 

3.3.4  24"X24"X24*  bos  ef  3/4"  thick  7-ply  plywood,  oxtorior,  mart  no 
grade,  giuta  and  ec rawed  conut ruction,  unpointed.  One  side  panel  slotted  to 
accept  firing  and  s  us  pent  Ion  cables. 


-  2  • 


3. 3,5  y*»  win*  rope.  Ten  (lO)  feel  of  6X37  clear  plastic  coated 

steel  wir*  rapm,  with  2"  eyes  clipped  into  each  ontf.  3/S*  i»tro  clip*  used 
to  form  eyes.  Two  each  of  tho  clips  worm  used  to  form  the  2”  dioweinr 
eyes  at  oach  ond  of  tho  cable.  Advertised  wire  breaking  strength  is  > re.it 
-SCO  to  5GGG  pounds* 

4.  TESTS. 


4.1  Tho  release  tests  were  psrforwmd  by  placing  tho  dev  izo  both  free 
of  appl  ied  tension  and  suspended  between  a  crane  hoek  and  a  measured 
(dynamometer)  applied  load. 

4.2  The  indicating  meter  was  checked  in  suitable  steps  by  suspending 
the  tension  link  between  a  crane  hack  and  a  measured  load  and  reading  the 
eteter  which  no e  actuated  by  the  link. 

4.3  The  weights  of  the  various  parts  of  the  device  were  measured  on 
a  balance  to  one  (1)  a unco  accuracy. 

4.4  The  sstterials  were  ire  pec  ted  visually  to  determine  their  composi¬ 
tion  and  corrosion  res  is  tones. 

4.5  Radio  interference  tests  mere  not  ends  since  no  helicopter  type 
electronic  equipment  or  electrical  configuration  was  available  tor  acti¬ 
vation  and  radio  interference  measurement  in  the  presence  of  the  device 
under  test. 

5.  TEST  RESULTS. 


5. 1  Release: 

5.1.1  normal  Release.  With  ne  cable  attached  to  the  device, 
manual  release  by  actuation  of  tho  device  was  positive.  It  was  also  re¬ 
leased  remotely  by  a  stall  diameter  manila  Itns  with  a  siraiyM  pul  !  in  a 
vertical  direction  under  these  condition . 

5.1.2  With  the  cable  attached,  but  with  no  strain  applied,  actu¬ 
ation  of  the  release  was  effective  both  mortally  and  by  the  emergency 
electrical  method  (i.e.,  with  no  ocsrtr  connected  from  an  external  source), 

5.1.3  With  the  cable  attached  and  the  device  termed  under 

a  load  of  4000  pounds,  actuation  Of  the  release  was  effected  manually,  by 
a  24  volt  external  source,  and  by  the  eeeergsnty  electrical  method. 


3 


5.1.4  I nadvertent  or  accidental  roloaao  of  the  attachod 
cable  is  not  com  l, It  rod  possible  unless  a  planned  off  art  is  sad*  to  push 
tho  repeated  switch  button,  Uaing  a  guard  error  a  poaitivo  action  switch 
would  improve  tho  aafety  of  tho  action, 

5.1. 5  Tho  firing  of  tho  frangible  powder-actuated  bolt  fractured 
tho  bolt,  £vidonco  of  ohrapnol  impact  om  tho  inoido  of  tho  24"  plywood  cube, 
within  which  tho  bolt  was  tooted  ( frar  lured) v  appeared  at  many  penetration 
point s  about  1/9 ■  deep  on  all  sidles  of  the  cube,  Five  appeared  vertically 
ewer  the  ttud ,  that  location  where  the  helicopter  would  occupy  when  the 
device  it  in  uee.  Whether  these  indentations  reoulted  from  ohrapnol  which 
ricocheted  from  the  other  sides  of  the  box  or  not  was  not  determinable. 

Figure  I  (attached)  iltuetratoe  the  ohrapnol  impact  points  of  two  firing* 
without  the  protecting  tube  fitted  over  the  frangible  belt, 

5.1.5  With  the  cable  attached ,  the  weak- l  ink  did  not  break  at 
5000  pound  applied  tor* ion.  The  cable  broke  at  this  load  during  tho 

2  Decoder  toot.  During  »*rs  9  Decoober  test  the  weak  link  did  net  break 
under  4000  pound*  load  but  tho  clips  bocamo  lessened  and  the  cable  eye  opened. 
In  each  case  the  weak  i  ink  pin  was  do  formed  coneidorably  in  the  direction 
of  ttrain  at  tho  notched  eectione. 


5,1,7  The  percent  tow  load  indicating  motor  was  oubjoctod  to  the 
following  toads  with  the  corresponding  reading*  resulting.  He  correcting 
calibration  was  made  to  the  motor  since  it  came  within  the  5%  tolerance  allow¬ 
ed  by  the  opacification  except  for  the  maximum  (over)  loading *, 


Calibration  Dyne  mono  tor 
(Tone  Ion  —  aoundo) 

1000  hound* 

1500  * 

2000  ■ 

2500  * 

SOSO  " 

3500  * 

3900  • 

3900  • 

*200 
4300 
4tOO  » 

9000  • 


Indicating  Motor  Reading* 
(%  of  load)  (%  Variance  fn 

24% 

. 1 

1 

34% 

-3.75  % 

** 

-2 

9 

sat 

-4.5 

9 

71 % 

-2 

9 

95% 

-2.5 

9 

90% 

-2fc5 

9 

94* 

—3.5 

9 

99* 

-7.0 

9 

1009 

Red  Line  indic¬ 
ation 

Cable  parted 

-7.5 

9 

5 ,1,9  Weight  component*. 


Control  Unit,  Model  30133 
Junction  Sox  hodoi  30 129 
Indicating  Meter 
Ton*  ion  l  Ink 
Cable,  electric  complete 
Total  rmlght 


Height 
3  lb*  2  on 

2  ibs  5  as 

15  ez 
1  lb  9  ox 

3  its  Um 
t!  lbs  (2es 
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5,1,9  All  material*  appear  to  feo  t srrat i or  rot  it  tan  t,  Tho 
tent  to* t  link  homing  and  manual  l  infant  appear  to  Mo  tad*  of  polished, 
plated  alwtMH,  Tho  O -King  poals  dppoar  •.  Unquote.  Tht  frangible  * tud 
apptcr  to  bt  cadmium  plated  t tool,  Tht  Jamb  wu  havo  tht  appearance  and 
fool  of  ttainlt* t  ttotl,  Becau so  of  tho  priority  of  tha  toot  tht  parte 
mart  not  subjected  to  salt/ ultraviolet  arc  accelerated  weathering,  Mo 
mtthod  of  totting  for  composition  it  ova  (lab  It  at  tht  uni  t, 

6,  Discussion  of  Kttulte, 


6.1  Tht  device  mill  rtltatt  tho  cablt  by  manual,  mechanical  Mono 
undsr  conditions  of  no  tension  and  4000  pounds  tension.  It  will  roloato 
tho  cablo  by  internal  and  external  oloetricat  porno r  pomdor  actuated 
frangiblo  bolt  toons  undtr  ssnditiono  of  ns  tension  and  4000  pounds  tent  ion, 
Thoto  rtloasos  wort  triad  ones  fsr  each  condition,  Whothor  tho  dsvioe  will 
o  pm  rate  after  having  boon  sub  Joe  tod  to  mors  than  tho  ono  test  U  rot  known, 
nothing  in  tho  construction  of  ths  device  gavo  any  indication  that  it 
won’t  tpora t*  ropoatodly  In  tho  manner  for  which  it  mat  designed. 

6.2  Tho  dynamometer  uttd  did  not  road  tho  actual  ttrott  applied,  Tho 
reading,  wore  canvtrtod  to  true  t trers  uoinq  tho  cal  ibra tion  table  for 
tho  Instrument , 


7,  Conclusions  and  Hscommndstiom, 

7,1  Conalueiont 

■W  'few  device  moots  tho  opocifieation  in  alt  rospocte  tested 
exempt  for  tho  notched  m k—linh  ptn  in  the  downstream  c  lev  to  of  tho 
tone  ion  l  ink  oaoonbly.  This  pir.  deformed  but  did  not  fracture  to  roloato 
the  cablo  who n  subjected  to  up  to  9000  pounds  of  tension. 


7, Tits  frangible  bolt  fractured  into  pieces  which  could  con¬ 
ceivably  damage  tho  TUG-BIRO,  Moor  much  damage  to  which  parte  is  not 
know*.  Fitting  of  a  oioov*  (tube)  two r  tho  frangiblo  bolt  It  ret vmmt nUtd 
for  ce-iiaintnjr  any  fragment t.  Whether  oach  frangible  bolt  will  f  ragmen*. a  to 


7,2  Roctmm snifaUons 


7,2,1  A  l  tost  fitting  total  cellar  ( Itet)  should  bt  included  in 
the  assembly,  capable  of  being  fitted  mror  tho  frangible  Mott  to  protect 
adjoining  parte  of  tho  helicopter  from  shrapnel  <  Son  go  if  the  belt  is  frac¬ 
tured  by  explosion.  The  tu So  son  bt  constructed  of  CR£S  tubing,  1m  00  X 
1-3/16“  L  with  a  3/6“  hole  (it  tho  ttpptd  end  for  fitting  ewer  the  down 
stream  clevis  bolt  onto  which  the  frangiblo  stud  is  threaded.  The  oth,- 
cstd  of  the  tube  will  too  o lock  onto  iht  large  jamb  nut  ehlch  locks  tho 
frangible  stud  Into  tho  tons  (on  link  firing  assembly.  This  dev  Is,  wot 
mads  and  tented  on  9  Doc  ether  during  the  full  lead,  electrical  firing  and 
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mutual  re lease  trial*,  When  the  frangible  belt  mas  fractured  by  firing 
tbs  c bangs  contained  therein^  the  bait  frzcturzd  z Izarly,  tbs  shrapnel  'mas 
contained  within  the  tiAo,  and  the  only  ap/nmnt  mult  mas  a  bellying  of 
the  open  end  ef  the  tubs .  Figure  2  (attached)  shoes  this  deformation.  The 
bell-ed  tidso  accompanies  this  report, 

7,2,2  To  Iran  positive  contact  of  the  explosive  charge  in  the 
frangible  stud,  the  instructions  should  be  amplified  to  include  the  f alias¬ 
ing-  or  words  to  this  offset, 

"To  properly  seat  the  frangible  stud  in‘9  the  tension  link  body,  disassemble 
the  large  Jamb  nut  from  the  frangible  stud.  Thread  the  stud  by  hand  into 
the  tenpten  link  body  with  sufficient  ferae  to  compress  the  spring  leaded 
contact  in  the  body  and  thinly  to  insure  good  electrical  contact,  Mext, 
assemble  the  Jamb  hut  onto  the  frangible  nut  and  set  it  up  hard  agalrmt  the 
tens  ten  link  body  to  insure  that  the  stud  will  be  held  in  position.  Slip 
the  protec  I  Ire  tube  ever  the  stud.  By  turning  the  weak-link  c  Lev  it ,  insert 
the  c  lev  Is  pelt  into  the  stud  and  leek  the  bolt  with  the  small  Jamb  nut,,,," 

.  >  > 

C.  F,  SbinBFCHSTEIk,  JR. 

Fuel:  (1)  Photograph, 

(2)  Protective  Tube 


F igur «  7 

Shrapnel  Impact  Points 
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